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Abstract 

 Computer simulation is being broadly recognized as a third pillar of research in science and engineering, joining 

Theory and Experimentation. However the resulting modeling requirements go far beyond the capabilities of current 

supercomputers. I will discuss this problem as well as different solution approaches currently being tried for certain 

problems. This takes us into the domain of tera-scale and peta-scale computing. In addition to the significant 

hardware problems to be solved , we face software issues that are at least as large. I will discuss these topics in the 

context of BlueGene/L  a 360 teraflop/s super computer being built at IBM Research which will run on the Linux 

operating system. Building BlueGene/L has necessitated a number of innovations in order to achieve the targeted 

levels of performance. We also discuss issues of reliability and availability, the so-called autonomic issues, as well 

as projected applications and performance. 
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